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(54) HEAT PIPE SYSTEM HEAT SINK 

(57)Abstract: 

PURPOSE: To enable thinning a heat receiving 
block, by making the section of a heat pipe flat, 
one end of which pipe is inserted into the heat 
receiving block, and the other end of which pipe 
is equipped with radiating fins. I 
CONSTITUTION: A heat pipe 2 whose section is 
circular is compressed and deformed to have an 
elliptical section or a nearly elliptical section, that 
is, the section is flattened. The following are 
conformed to the flat form of the section; a hole 
7 for inserting the heat pipe which is formed in a 
heat receiving block 1 , and holes 8 for inserting 

the heat pipe which are formed in a lower diaphragm 4, radiating fins 5, and an 
upper diaphragm 6. The heat pipe 2 is so inserted into the heat receiving block 1 
and fixed that the short diameter direction becomes parallel with the thickness 
direction of the heat receiving block 1. Thereby the thickness of the heat 
receiving block 1 can be reduced, so that the heat receiving block 1 can be set 
in a small installation space. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a heat pipe type heat sink. 
[0002] 

[Description of the Prior Art] The conventional heat pipe type heat sink, for example, the 
heat pipe type heat sink for semiconductor device cooling, inserts one end of a heat pipe 
2 at a time in two or more holes 7 for heat pipe insertion established in the heat-receiving 
block 1, it fills up a clearance with a pewter 3, are fixed with it, as shown in drawing 3 , 
carry out the press fit immobilization of the lower dashboard 4 which formed the hole 8 
which suited the array of a heat pipe 2 at the other end of a heat pipe 2, a radiation fin 5, 
and the up dashboard 6 at order, and are constituted. As for a heat pipe 2, the thing of a 
cross-section perfect circle form is used here. Moreover, aluminum is used for the heat- 
receiving block 1 and a radiation fin 5 for lightweight-izing, and a heat pipe 2 is 
constituted from copper and usually uses pure water for a working fluid. 
[0003] The heat from the semiconductor device contacted to the heat-receiving block 1 
radiates heat during the open air through a radiation fin 5 through the heat pipe 2 which 
enclosed propagation and a working fluid with heat-receiving block 1 front face. 
[0004] 

[Problem(s) to be Solved by the Invention] By die way, in the heat pipe type heat sink 
mentioned above, in order to increase the heat transport capacity by the working fluid 
enclosed with the heat pipe, it is necessary to make a heat pipe thick. For that purpose, 
the bore of the hole for heat pipe insertion of a heat-receiving block must be enlarged. 
[0005] However, if the bore of the hole for heat pipe insertion is enlarged, since a heat- 
receiving block must be thickened, about [ that a big installation tooth space is needed ] 
and a cost rise will be caused and the weight of the whole heat sink will also become 
heavy, handling becomes inconvenient, moreover, the amount of accumulation and 
thermal resistance in a heat-receiving block if the volume of a heat-receiving block 
becomes large ~ large ~ becoming - the base of heater elements, such as a 
semiconductor device, ~ it caimot conform to a quick temperature change. 
[0006] The purpose of this invention is to offer a light weight and a low cost heat pipe 
type heat sink, canceling the trouble of the conventional technique mentioned above by 
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transforming a heat pipe, and having the outstanding heat dissipation engine 

performance. 

[0007] 

[Means for Solving the Problem] the heat pipe type heat sink which this invention 
inserted the end of a heat pipe in the heat-receiving block, and attached the radiation fin 
in the other end - setting - a heat pipe - a cross section - it consists of flat heat pipes. 
[0008] the case where two or more heat pipes are inserted in a common heat-receiving 
block - all of them - a cross section - it does not suppose that it is flat, but by 
considering as as [ a cross-section perfect circle form ], or carrying out the compression 
set of each heat pipe, a part considers as the cross-section configuration of arbitration, 
and the die length of the heat pipe in that case and its dimension are also good also as 
arbitration. 
[0009] 

[Function] this invention — like — a heat pipe - a cross section - if it is made flat, as 
compared with what carried out the conventional cross-section perfect circle form, 
thickness of a heat-receiving block can be made thin. By it, small [ of a heat-receiving 
block ], lightweight-izing, and low cost-ization can be attained, and thermal resistance 
can also be reduced. Moreover, if it is the same heat-receiving block thickness, since the 
internal volume of a heat pipe can be enlarged as compared with what carried out the 
conventional perfect circle form, the heat transport capacity of hope is securable by the 
small number. 

[0010] moreover, this invention - like ~ the heat pipe of a cross-section perfect circle 
form, and a cross section — if constituted combining a flat heat pipe, heat transport 
capacity can be increased as compared with the case where it constitutes only from a heat 
pipe of a perfect circle form, 
[0011] 

[Example] The example of this invention is explained below. The block diagram of the 
heat pipe type heat sink for semiconductor device cooling of this example is shown in 
drawing 1 . drawing 1 — the heat pipe 2 of the cross-section perfect circle form of 
drawing 3 - a cross section — it is made flat. Although only the part inserted in the heat- 
receiving block 1 at least is sufficient for the flat section, by this example, it covers an 
overall length and is made flat. 

[0012] As a cross-section flat configuration, as shown in drawing 2 , there are a thing of 
an ellipse form (a), a thing of the form (b) near the ellipse to which the vertical side was 
parallel to and right and left carried out the shape of radii, etc., for example. Such a flat 
configuration is easily acquired by making the front face of the heat pipe of a cross- 
section perfect circle form compress and deform with a roll from the upper and lower 
sides. 

[0013] In addition, the hole 8 for heat pipe insertion established in the hole 7 for heat pipe 
insertion which fonns a heat pipe 2 in the heat-receiving block 1 in connection with 
having made it flat and the lower dashboard 4, a radiation fin 5, and the up dashboard 6 is 
doubled with a cross-section flat configuration. 

[0014] Since thickness of the heat-receiving block 1 can be made thin, having the same 
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heat dissipation property as the conventional thing in the heat-receiving block 1 by 
carrying out insertion immobilization in this example by carrying out the compression set 
of the heat pipe of the conventional cross-section perfect circle form to an ellipse form or 
the configuration near it so that it may become the thickness direction of the heat- 
receiving block 1 , and parallel about the sense of a minor axis, the heat-receiving block 1 
can be attached to a small installation tooth space. It is small and lightweight, handling 
becomes easy, and, moreover, the heat sink of a low price can be obtained. Moreover, if a 
heat-receiving block becomes thin, the volume can become small, the amount of 
accumulation and thermal resistance in a heat-receiving block can be made small, and a 
draft resistance can also be reduced, especially the merit of the thickness of a heat- 
receiving block becoming thin since an installation tooth space is restricted in many 
cases, if it is in the heat pipe type heat sink for semiconductor device cooling ~ large — 
moreover, the base of a semiconductor device ~ it can also be made to conform to a 
quick temperature change 

[0015] Moreover, since thickness with a shorter path is made to thickness about the same 
as the perfect circle form heat pipe of a minor diameter by carrying out the compression 
set of tihe perfect circle form heat pipe of a major diameter to an ellipse form or the 
configuration near it, a heat dissipation property can be conventionally raised with the 
**** as the conventional thing with the same thickness of the heat-receiving block 1. 
[0016] In addition, in drawing 1 , although the heat pipe 2 is linear, it may be bent in the 
middle of the pipe. For example, in order to raise installation space efficiency, also when 
bending between the heat-receiving block 1 and the radiation-fin attachment sections 
about 90 degrees, it is. Moreover, the cross-section configuration and dimension of a heat 
pipe which carried out the compression set will become various by the path of the heat 
pipe of the cross-section perfect circle form of a basis, the thickness of a pipe wall, or the 
method of compression with a roll. Then, you may make it combine with one set of a heat 
sink such various deformation heat pipes of a cross-section configuration or a dimension, 
or the heat pipe of the cross-section perfect circle form where deformation is not added. 
Moreover, the need that ****** is the same length does not have the die length of a pipe, 
either. 
[0017] 

[Effect of the Invention] According to invention according to claim 1, since the heat pipe 
was made flat, as compared with what carried out the conventional perfect circle form, 
thickness of a heat-receiving block can be made thin, it ~ a heat-receiving block ~ small 
~ while being able to constitute lightweight and cheaply, the thermal resistance of a heat- 
receiving block can also be reduced. 

[0018] Moreover, if it is the same heat-receiving block thickness, since the internal 
volume of a heat pipe can be enlarged as compared with what carried out the 
conventional perfect circle form, the heat dissipation engine performance can be 
improved and the heat transport capacity of hope can be secured by the small number. 
[0019] according to invention according to claim 2 ~ the heat pipe of a cross-section 
perfect circle form, and a cross section - since it constituted combining the flat heat pipe, 
a heat dissipation property can be improved as compared with the case where it 
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constitutes only from a heat pipe of a perfect circle form. 
[Translation done.] 
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